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KingdomVoluntary food fortification is regulated at European level
through Regulation (EC) No 1925/2006. To evaluate the impact
of the Regulation on the European diet, Member States were
asked to monitor dietary exposure to micronutrients through
voluntarily fortified foods. This paper aims to identify some of
the issues for Member States in providing the relevant moni-
toring information for the Regulation, and to suggest potential
alternatives to the ‘ideal’ information that could assist the Euro-
pean Commission in assessing the impact of the Regulation.The European Union regulatory framework for
voluntary food fortification
Fortification of foods is the act of adding vitamins, minerals
or other nutrients (e.g. omega-3 fatty acids) to foods in a
bioavailable form to improve the nutritional properties of
food and to thereby help fight against nutritional defi-
ciencies in the general population or in specific population
subgroups. Mandatory fortification is a public health initia-
tive, undertaken at a national level, where legislation de-
mands the addition of certain micronutrients to specific
commonly consumed foods. Mandatory schemes are usu-
ally monitored at the national level as part of the initiative.
Voluntary fortification, however, is a commercial choice
made by manufacturers in order to improve the nutritional
properties of products, and is not usually formally moni-
tored for impact (Allen, de Benoist, Dary, & Hurrell, 2006).
Before 2007, food fortification was only regulated at na-
tional level, with each Member State (MS) of the European
Union (EU) having its own sets of rules (foods to be fortified,
levels of fortification, types of nutrients, etc.). However, to
harmonize the provisions laid down in the MS, to ensure the
effective functioning of the EU internal market in foods* Corresponding author.
ll rights reserved.
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stances and to provide a high level of consumer protection
(use of unsafe forms of vitamins and minerals, use of non-
bioavailable forms of vitamins and minerals, maximum safe
levels of fortification, etc.) a new legislation was passed at
EU level in 2006 and applied from 1st of July 2007 onwards
(EC Regulation 1925, 2006). The Regulation set the rules
for voluntary food fortification with vitamins, minerals and
other substances (such as amino acids, essential fatty acids,
fibre, plant and herbal extracts) from the 1st of July 2007.
Article 16 of this Regulation states that by the 1st of
July 2013, the European Commission shall submit to the
European Parliament and the Council a report on the ef-
fects of implementing the Regulation. In this context,
MSs were required to provide information relevant to
the assessment of the impact of the Regulation (i.e. data
pre- and post-2007) to the Commission by the 1st of
July 2012, in accordance with the published rules for the
implementation of Article 16 (EC Regulation 1925, 2006).
More specifically, Article 16 indicates that the following
data should be collected and submitted by MSs
(see Table 1):
a. Evolution of the national market in foods to which vi-
tamins and minerals have been added voluntarily since
the date of application of the Regulation;
b. National consumption patterns of foods to which vita-
mins and minerals have been added voluntarily;
c. Intake levels of vitamins and minerals by the
population.
This information may be obtained from national moni-
toring measures, including dietary consumption surveys,
commercially available market reports, data from academic
studies and other relevant and defined sources. Information
on the methodology (such as survey design and dietary
assessment) and the population subgroups assessed was
also requested.
However, due to limitations in the data available, and
differences in the level of detail and quantity of data in
each MS, this exercise proved challenging to all parties
involved, particularly given the short time period for
reporting.
This paper aims to identify some of the issues for MSs in
providing the relevant monitoring information for the
Regulation, and to suggest potential alternatives to the
‘ideal’ information that could assist the European Commis-
sion in assessing the impact of the Regulation.
The principal focus of this paper is to discuss different
methodologies on how to provide data relating to the con-
sumption of fortified foods and intake of micronutrients,
rather than the evolution of the markets. The conclusions
and identified gaps could also be relevant for other topics
needing relevant dietary exposure data, such as food sup-
plements, food additives, mandatory food fortification
(Flynn et al., 2009) or food contaminants.What ideal data is needed to estimate potential
changes in micronutrient intakes from voluntary
fortification?
With regard to data for the evaluation of the Regulation,
both frequency of data collection and the methodology used
are important factors. Assessing the intake of micronu-
trients from voluntarily fortified foods also requires
detailed information regarding consumption and composi-
tion of foods. The consumption component seeks to capture
patterns of consumption of currently fortified commodities
and processed foods. In parallel, information on the compo-
sition of fortified foods should be available with the same
level of detail. Since fortification often differs at the level
of branded products, ideally, brand information needs to
be included for both consumption and composition data.
For total intake analysis, information on the use of dietary
supplements is also important, but is not in the scope of the
evaluation of Regulation (EC) No 1925/2006 (EC
Regulation 1925, 2006).
Where there is a need to identify the origin (natural vs.
fortified) of micronutrient intake for the overall population
of a country, in addition to detailed consumption data and
brand information, there is a need for food composition da-
tabases that contain details of both naturally occurring and
fortified content of micronutrients in food products. Fre-
quency of data collection is an essential part of the evalua-
tion of the impact of the Regulation, and requires food
consumption and food composition data compiled before
and after 2007. This would allow a comparison of data
and an identification of potential trends/changes in the
exposure to foods and nutrients over time.
In the ideal scenario, a MS would have access to data
from detailed, nationally representative food consumption
surveys conducted both pre- and post-2007. However, the
surveys would also need to record detailed brand informa-
tion to ensure that fortified products could be adequately
identified. To support this information, regularly updated
food composition databases would be required, in order
to translate product consumption into micronutrient intake.
Again, detailed brand information would be required and
would need to be regularly updated to reflect evolution in
the fortified foods market. These are the minimum require-
ments to be able to fully provide relevant data for the
assessment of the impact of the Regulation. Though it
has not been possible to fully assess each MS to determine
whether any could meet all these requirements, it is highly
unlikely that any country would be able to provide the
‘ideal’ data. Instead, MSs are likely to have only some com-
ponents of the information available; for example, it is
possible that national composition and consumption data
are not updated as part of the same programme or with
the same frequency, and therefore there may be pre- and
post-2007 data available for one and not the other. Branded
food information may be lacking or incomplete for either
the composition or consumption databases, which would
seriously impact the ability to accurately estimate intake
Table 1. Data required from Member States relating to fortified foods for the evaluation report of Article 16 (EC Regulation 1925, 2006).
Evolution of the national market in foods to which
vitamins and minerals have been added since the
date of application of Regulation (EC) No 1925/2006
 General information on the national market including the market
share of specific foods or food categories.
 Information on trends in the evolution of the national market.
 Information on the amounts of vitamins and minerals added to
foods.
 Particular attention to the foods, which contain the most commonly
added vitamins and minerals.
Consumption patterns of foods to which vitamins
and minerals have been added
 Information on the consumption patterns of specific foods or food
categories to which vitamins and minerals have been added for the
general population and if relevant, for specific population groups.
 Information on any observed changes in overall dietary habits and
trends in the consumption of foods to which vitamins and minerals
have been added, in particular those changes that may be associated
with the entering into application of Regulation (EC) No 1925/2006
(including the details for the basis of these observed changes, including
details on the base-line data used to compare past and current
consumption of foods to which vitamins and minerals have been added).
 Information on the amounts of vitamins and minerals added to foods.
 Particular attention to the foods, which contain the most commonly
added vitamins and minerals.
Intake levels of vitamins and minerals by the
population
 Information on the intake levels for vitamins and minerals for the general
population and if relevant for specific population groups.
 Information on any observed changes in intake levels for vitamins and
minerals including trends in the levels of intake that may be associated
with the entering into application of Regulation (EC) No 1925/2006
(including the details for the basis of these observed changes, including
details on the base-line data used to compare past and current
consumption of foods to which vitamins and minerals have been added).
Addition of substances other than vitamins or
minerals to foods, including food supplements as
defined in Directive 2002/46/EC and the information
on the consumption patterns of such foods as well
as the amounts of these substances added to foods
and food supplements
 Information on the national market in foods to which certain other
substances have been added, including the market share of specific
foods or food categories, including data on the market in food supplements,
as defined by Directive 2002/46/EC2, containing other substances.
 Information on the levels of addition of other substances to specific foods
or food categories.
 Information on national measures including legislative and non-legislative
measures that aim to restrict or prohibit the use of certain other substances
in the manufacture of foods, including food supplements.
 Particular focus on the most commonly added substances based on
information from commercially available.
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may also influence the ability to provide the requested data;
for example, more recent data could be more comprehen-
sive, or include more branded information, but comparisons
would be difficult in the absence of equivalent older data.
Although comprehensive and frequently updated con-
sumption and composition data may be considered the
‘gold standard’ for providing data to assess the impact
of the Regulation, neither is without limitations, which
are discussed in the sections below along with other
sources of data that could be used by MSs to provide infor-
mation for Article 16. Table 2 provides an overview of
the available data of the different MSs, based on the
current available information. The starting point in the
current paper to assess the availability of data is the Euro-
pean Food Safety Authority (EFSA) Comprehensive Food
Consumption Database (EFSA, 2013b), which is a source
of information on food consumption across the EU. It con-
tains detailed and latest data for a number of EU countriesand plays a key role in the evaluation of the risks related to
possible hazards in food in the EU. EFSA used its food
classification system ‘FoodEx’ (EFSA, 2013c) to categorise
all foods and beverages included in the Comprehensive
Database. The FoodEx system contains 20 food categories
at the first level of characterisation. Each of these food cat-
egories is further divided in sub-food categories in a second
level. However, not all food categories or sub-food cate-
gories are relevant for the evaluation of Regulation (EC)
No 1925/2006 (EC Regulation 1925, 2006). With regard
to providing data for Article 16, the FoodEx system could
be used to search for foods relevant to the Regulation
within the Comprehensive Database, and data could be
retrieved for consumption of these items across the EU.
However, as shown in Table 2 not all countries have repre-
sentative data included in the EFSA Comprehensive Food
Consumption Database, which results in a failure of the
MSs to provide the required information. The lack of reli-
able and representative data shows that there is a need for
Table 2. Summary of food composition and consumption data available in selected EU Member States pre-/post-2007.
Country Consumption data Composition data
Survey name/
responsible body
Dietary
assessment
method
Availability of data
(dates of surveys)
Age of
participants
Consumption of
fortified foods
captured?
Food composition
database/responsible
body
Availability of
data (dates
of updates)
Composition of
fortified foods
covered?
Belgium Belgian National Food
Composition Survey
2x 24-h recalls &
short FFQ
1980e84, 2004,
2014
Pre-school to
65 y (2014)
Yes, but no complete
capture of information
Belgische
Voedingsmiddelentabel
(NUBEL)
4th edition,
2004; 5th
edition, 2009
Data for wide
range of
branded
foods included
Denmark National Food Institute,
Technical University
of Denmark
7-d food record 1995, 2000e2008,
2011e2013
4e75 y Fortified food
consumption not
specifically addressed.
Brands not recorded
Danish Food
Composition
Databank (DTU)
Version 6,
2005;
version 7, 2008
Relatively
few fortified
products
available in
Denmarka
Estonia National Institute for
Health Development
2x 24 h recall 2013e14b 0e74 y Fortified food
consumption is
addressed. Brand
names are recorded
NutriData database
(National Institute
for Health
Development)
Version 5,
2013;
redeveloped
in 2009
(previously
largely based
on Finnish
dataset)
Some data
included
Finland Dietary Survey of
Finnish Adults
(FINDIET)
48 h recall, subset
given 3 d record
2002, 2007, 2012 25e64 y Additional
barcode-based
recording for
fortified foods
in 2007 surveyc
Fineli (THL) Originally
released
1984, regularly
updated,
currently
release ¼ 16,
Dec 2013
Some data
included
France National Individual
Survey on Food
Consumption (INCA)
7-d food record 1998e99, 2006e07 Adults ¼ 18e79 y,
children ¼ 3e17 y
Monitors food
supplements,
new foods &
fortified foods
(INCA-2)
CIQUAL French
food composition
table (ANSES)
2008, 2012 Some data
included
Germany Nationale Verzehrsstudie
II/NVS II and NEMONIT
(Nationales
Ern€ahrungsmonitoring)
Modified diet
history method
and 2x
24-h recalls
Full survey
2005e2007 and
2009e2010.
10% monitored
every year since 2008
14e80 y Limited or
incomplete
capture of
information
Bundeslebensmittel-
schl€ussel
(BLS)
Updated
in 2008
Included,
but not
complete
representation
of the market,
and not all
at brand level
Greece The Hellenic Health
Foundation
2x 24 h recall
(and FPQ)
2013e14 (in progress)d 18 y+ Fortified food
consumption is
addressed. Brand
names are recorded
Composition tables
of foods and
Greek dishes (HHF)
In development In development
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Table 2 (continued )
Country Consumption data Composition data
Survey name/
responsible body
Dietary
assessment
method
Availability of data
(dates of surveys)
Age of
participants
Consumption of
fortified foods
captured?
F d composition
d base/responsible
b y
Availability of
data (dates
of updates)
Composition of
fortified foods
covered?
Hungary Dietary Survey in
Hungary/Hungarian
Food Safety
Office (HFSO)
3 d dietary record,
food consumption
frequency
questionnaire
Four surveys between
1985 and 2009
>19 y Lack of exact data T anyagtablazat 2004 Some data
included
Ireland The North/South Ireland
Food Consumption Survey
(NSIFCS), National Adult
Nutrition Survey (NANS)
Consumption
frequency
questionnaire
NSIFCS 2001,
NANs 2011
NSIFCS ¼ 18e64 y,
NANS ¼ 18e90 ye
Yes, data specifically
analysed for
fortified foods
Ir Food
C position
D base UCC
UK composition
data is used with
additions specific
to Irish market
at each new
survey. 2011
latest update
Supplements
make up
10% of
database.
Composite
data for
fortified foods
Italy INRAN 3 d food record 1994e1996;
2005e2006
0e97 y Fortified food
consumption is
addressed. Brand
names are recorded
B ca Dati di
C posizione
d i Alimenti
(I AN)
1993, full
update 2009
(new foods
continuously
added)
Some data
included
Latvia Institute BIOR 2x 24 h recall 1st study: 2007e2009
and 2nd study 2012e2014
3e64 y Fortified food
consumption not
specifically
addressed. Brand
names are recorded
L ely based on
th Russian
c position database
2009, 2012 Some
data
included
The
Nether-
lands
Dutch National Food
Consumption
Survey (DNFCS)
2x 24-h recalls DNFCS-3 (1997e98),
DNFCS-core
(2007e11) e different
methodologyf
DNFCS-core ¼
7e69 y Additional
surveys for other
groups available
Yes, consumption
of fortified foods
is evaluated
D ch Food
C position
T e (NEVO)
Latest published
version ¼ 2011,
previous ¼ 2006
Foods
classified
as fortified
or unfortified
Poland National Food and
Nutrition Institute
1x 24 h recall 1985e2006g 4 y, 11e15 y, >70 y Fortified food
consumption not
specifically
addressed. Brand
names are not
recorded
P sh Food
C position
T es (NFNI)
2012 Some data
included
Portugal INSA 2x 24 h recall
(and FPQ)
2012e13 10e74 y Fortified food
consumption
is addressed.
Brand names
are recorded
T la de
C posic¸~ao
d Alimentos e INSA
2006
(published
book), 2012
Some data
included
Slovenia No nationally
representative
dietary survey
S enian
F Composition
D base
First edition
available
in 2006
Some data
included
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Spain Universidad
Complutense
de Madrid
2x 24 h recall
(and FPQ)
2002e2003,
2008e2009
18e60 y Fortified food
consumption
is addressed.
Brand names
are recorded
Base de Datos
Espa~nola de
Composicion de
Alimentos e RedBEDCA
(UGR)
2013 Some data
included
Sweden The National
Food Agency
Sweden
(Riksmaten)
4 d food record
(and FPQ)
1997e1998,
2010e2011 (adults)
18e80 y Fortified food
consumption
not specifically
addressed.
Brand names
are not recorded
NFA Food
Composition
Database
2010 Some data
included
UK National Diet
and Nutrition
Survey
Four estimated
dietary records
2000e2001, rolling
programme started
2008e2009, but
methodology has
changed
>1.5 y Captures intakes of
key foods (i.e. those
likely to be fortified)
McCance and
Widdowson’s The
Composition of
Foods and
Integrated dataset,
plus additional
foods added
specifically for
the NDNS survey
MW6 and
IDS last
updated 2002
(latter released
2008), update
due 2014
Some
fortified
/unfortified
food codes
included,
but no
distinction
between
fortified
and natural
nutrients in
most codes
a All fortified products are approved by the Danish Veterinary and Food Administration e conduct risk assessment based on consumption data. Fortified foods are not common in Denmark.
b Some Baltic surveys conducted in the late 1990s.
c Paper published in 2012 on fortified food intake in Finnish population (Hirvonen et al. 2012).
d EPIC study could provide intake data for 1994e1999.
e Also teens survey ¼ 13e17 y, children’s survey ¼ 5e12 y, pre-school survey ¼ 1e4 y.
f New core survey ¼ 2012e2016.
g No national survey, only smaller regional surveys and population studies.
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Table 3. Summary of general limitations of the available consump-
tion and composition databases, in the context of the evaluation of
Regulation (EC) No 1925/2006.
Description of the limitation in the
Composition data
 No information if a food item is fortified or not.
 Only total content of each micronutrient in the national food
composition databases is available, no distinguishing between
natural versus added.
 Manufacturers most often add a higher level of certain
vitamins and minerals to the food products in order to
ensure the relevant amount during the course of its shelf life.
These overages cannot be properly evaluated, unless analysed
values are included in the food composition tables. These
overages can introduce bias, if brand name information is used.
 Bioavailability of the added nutrients is not reflected in the
databases; however this is beyond the scope of the evaluation
of the Regulation No 1925/2006.
 Composition data is often not updated frequently enough to
track changes in fortification practice, particularly for some
foods, e.g. breakfast cereals, which are subject to frequent
change.
Consumption data
 Insufficient details (fortified, non-fortified food or brand name
specific information) are available in national surveys,
specifically for foods, which may be fortified due to lack of
knowledge of the participants or due to methodological issues.
 Some countries do not have national surveys, but only
regional or local studies, which might be not representative
for the whole population.
 Surveys are not frequent enough to be able to examine changes
over time, particularly for the period before and after the
introduction of the legislation regarding voluntary fortification
in July 2007.
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No 1925/2006.
Sources of consumption data available and their
limitations
National dietary surveys provide data for individuals and
are the most reliable and robust method to evaluate dietary
changes. However, the differences in sampling strategy, die-
tary assessment methods and food composition databases
make any comparisons between countries difficult. There-
fore the European Project EFCOVAL (European Food Con-
sumption Validation) has proposed to use two non-
consecutive 24-h Dietary Recalls using EPIC-Soft (Euro-
pean Prospective Investigation on Cancer) and a food pro-
pensity questionnaire to collect sufficiently valid, detailed
and standardized food consumption data in future pan-EU di-
etarymonitoring surveys among adults (de Boer et al., 2011).
The European Food Safety Authority (EFSA), in close
collaborationwith theMSs, has initiated the EU-Menu initia-
tive (EFSA, 2013a), which aims to harmonize data collection
on food consumption across Europe. Currently, EFSA uses
the Comprehensive Food Consumption Database (EFSA,
2013b) as a source of information on food consumption
across the EU. It contains detailed food consumption data
for a number of EU countries and has been built on the
most recent national dietary survey in the specific countries.
Household budget surveys (HBSs) are carried out in all
EU MSs (EuroSTAT, 2010) and published by EuroSTAT
every five years, though some MSs may conduct surveys
more frequently than this requirement. It would be impor-
tant and particularly relevant, if information on the con-
sumption of fortified foods or a selection of key foods
(fortifiable) was available through the datasets provided
by the national statistical authorities. The principal aims
of HBSs are largely consumer and economy related, and
therefore it is difficult to estimate individual consumption
from such surveys. However, some surveys might be
detailed enough to give some insights on “average” changes
in the consumption of fortified foods or particular nutrients.
In this context, the EU DAFNE (DAta Food NEtworking)
project has developed a methodology to estimate energy
and nutrient availability based on the HBSs (Naska,
Oikonomou, Trichopoulou, Wagner, & Gedrich, 2007).
Information on the evolution of the market in respect to
fortified foods could possibly be provided by market share
data, which are available fromvarious sources such as private
companies that provide market research and surveys. Infor-
mation could also be collected frommanufacturers, although
there may be certain restrictions (e.g. willingness to share
paid data, scope of the data collected bymanufactures). Mar-
ket share data provide a good indication of what is sold, and
therefore consumed, and could provide an adequate method
of tracking changes in the consumption of fortified foods,
albeit there is no indication whether purchased foods are
consumed, and by whom. Another major limitation is that
market share data, particularly at a detailed level, are notusually freely available. Additionally, data from major
food retailers (e.g. supermarkets) could be a useful source
of information, but again many of the same limitations exist
as for market share data (McNamara et al., 2011).
Food balance sheets represent the “disappearance” of
food, which can be surrogate for consumption. The values
are based on the difference between production and import
of the food, minus the export and use as animal feed. This
net value is divided by the population to calculate the disap-
pearance value, which is measured in kilogrammes per cap-
ita, per year (FAO, 2001). When these foods are converted
to nutrients, the data can help to monitor how nutrient in-
takes compare with reference values or how the intakes
change with time. However, balance sheets are primarily
designed for monitoring raw agricultural commodities and
food supply, rather than consumption, which could limit
their application to voluntarily fortified foods.
Sources of composition data available and their
limitations
Food composition databases allow the evaluation of the
nutrient content of foods. As said previously, the more
detailed they are, especially in terms of identification of for-
tified foods, the better for the monitoring of dietary
changes. However, food composition databases vary
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items included and classification of food items. EU wide
projects have been carried out or are on-going to harmonize
production and management of food composition data
within the EU with the aim of making food composition
more comparable between countries and more easily
available.
The main objectives of the EuroFIR (European Food In-
formation Resource) Network of Excellence and the Euro-
FIR Nexus follow on projects (Bell, Pakkala, & Finglas,
2012) were to harmonize and improve the comparability
of food composition data in EU MS and Candidate Coun-
tries. The overall purpose was the development, manage-
ment, publication and exploitation of food composition
data, and the promotion of international cooperation and
harmonization through improved data quality, food compo-
sition database searchability and standards. EuroFIR devel-
opments contributed to the European CEN (European
Committee for Standardization) standard for food data
that supports consistent description and documentation of
food composition data.
One of the major limitations of food composition data-
sets, with regard to monitoring fortification, is that datasets
are usually compiled over many years and it is therefore
difficult to identify when the data were collected and
compiled for different foods and nutrients. Documentation
of the date of data generation and/or data evaluation for in-
dividual foods and nutrient values would help to enable
evaluation of changes over time. Where food composition
datasets have a clearly identifiable publication date, it is
possible to compare changes based on use of different data-
sets. However, some significant changes may still not be
captured, especially in foods that are subject to regular
changes in added nutrients.
Potential approaches if the ‘ideal’ consumption and
composition data are not available
An overview of the most important general limitations
for monitoring dietary exposure to micronutrients through
voluntarily fortified foods based on the current consump-
tion and composition tables is provided in Table 3. These
general limitations are relevant for a number of MSs and
explain why they are unable to provide a full dataset for
the assessment of the impact of the Regulation. The ‘ideal’
scenario, as previously discussed, would require compre-
hensive, frequently updated consumption and composition
data with full brand information available. Research at
this level requires substantial resources, which may be
beyond the scope and budget of many MSs. In addition,
the dietary assessment and composition work that is under-
taken at a national level is unlikely to be primarily designed
to monitor fortification impact. Therefore the requested
data is beyond the scope and aims of many national dietary
programmes. Despite this, there are other steps that can be
taken to provide some relevant information from the data
that may be available.As shown in Table 2, some MSs do not possess nation-
ally representative data. In the absence of national dietary
survey data, smaller, regional or sub-population datasets
could be used to estimate changes in fortified food con-
sumption. However, there would be obvious caveats to
assuming such data are nationally representative. Another
alternative is the use of some data available in the different
Health Surveys (EHSID, 2011) conducted by the MSs. In
the Health Surveys, some questions relate to diet (e.g. fruit,
vegetables, and sweetened beverages). Data from the
Health Surveys could provide a rough estimate of potential
changes over time in the dietary habits; however it will not
immediately give an indication of the change in the con-
sumption of fortified foods.
Knowing that the lack of sufficiently detailed data, from
both consumption surveys and composition datasets, is
common, the following approaches could be applied. To
determine changes in intake of micronutrients as a result
of voluntary fortification, it is not necessary to examine to-
tal food consumption e rather the focus should be on those
foods which might be fortified. If information on fortified
foods/brands is lacking, a first approach is by using key
foods and food groups. The foods and food groups of inter-
est can be identified (market evolution data are useful), for
example, breakfast cereals, breads, beverages and other
commonly fortified food groups may be examined. The
changes in consumption of these foods can be evaluated us-
ing the pre- and post-2007 data, and expressed as g/day.
This approach identifies consumption trends, but does not
take into account composition changes, differences in forti-
fication across brands, or changes in fortification levels,
which could mask real variation in exposure to fortificants.
This approach examines only the intake of the key foods
that might be voluntarily fortified and how their intake
alone may be changing.
A second approach is the use of known or likely fortifi-
cation levels (the average known amount of nutrients added
to the food based on data from food industry or values
measured in different foods). Using the intake data from na-
tional surveys and the fortification levels, the potential
impact of fortification can be determined by scenario anal-
ysis. The range of intake from fortification for a specific
food type would be from no fortification through to fortifi-
cation of all products. The analysis of market shares of
known fortified foods could be useful to complement the
information. This approach applies potential fortification
levels to these key foods and assesses the maximum impact
of fortification, if all foods in the category were fortified in
a scenario analysis (using market share information could
lead to a more realistic model). In most fortified foods,
the endogenous nutrients would be relatively insignificant
compared to levels of added nutrients, hence, using total
nutrient contents of fortified foods, as a potential solution
to tackle the issue of natural vs. fortified amount, would
not impact the assessment of the intake of micronutrients
from voluntary fortification. The lack of information about
160 E. Casala et al. / Trends in Food Science & Technology 37 (2014) 152e161consumption trends (pre- and post-2007) could be solved
by using market share information, although this informa-
tion is not usually publicly available.
Conclusion and future trends
Based on the publicly available data, one has to
conclude that MSs were not able to provide all the informa-
tion as requested by Article 16 of Regulation (EC) 1925/
2006, despite many MSs having extensive consumption
survey and food composition data. Monitoring of dietary
exposure to micronutrients through food fortification is
not harmonized and there are discrepancies in the quan-
tity/quality of data available in each MS.
In this paper, general limitations of the current food con-
sumption surveys and available food composition databases
are presented and discussed. Apart from the identification
of general limitations, this paper identifies other approaches
that could be used to obtain the requested data. The back-
ground of these approaches is comparable with the method-
ology developed to monitor the food additive intake (EC,
2001). A major difference with the food additive intake is
that there is currently no maximum level of fortification
for specific food groups set up at the EU Level, although
some countries have set maximum levels (e.g. Belgium
for supplements). In addition, changes over time in values
reported in food composition databases may be due to
food fortification, but may also be due to different analyt-
ical methodologies, changes in food product or ingredients,
changes in food processing etc. The fortified foods market
is a very dynamic market, making its analysis over time
quite challenging.
In conclusion, dietary assessment data are essential for
designing, implementing and evaluating food fortification
and other food-based nutrition programs, along with the
essential further development of food composition data-
bases (both at nutrient and ingredient level). The efforts
made by EFSA (EU Menu and FoodEx) should be further
supported and developed along with cooperation with the
food industry to obtain better information on food fortifica-
tion. One clear limitation of the consumption and composi-
tion data presently available is the current scope and
purpose of the collection methods. In many instances, the
programmes are implemented without the specific aim of
monitoring fortified food intake. As a result, it would be
beneficial to have future schemes that are specifically
tailored to answering questions relating to fortification.
Such programmes could be smaller and more frequent
than the current national dietary monitoring projects, and
include identification of relevant products (market evolu-
tion) as well as regular assessment of both consumption
and composition. One option could be the introduction of
post-marketing surveillance, as used for the monitoring of
foods with added phytosterols (EC, 1997; SCF, 2002).
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